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S-immarv 

Radio  Acceptance  trials  have  been  carried  out  on  the  installation  of  the 
Collins  610T3  H.P.  S.3.B,  equipment  and  its  conpatibilitj'  with  all  other 
installations.  The  installation  is  satisfactory  and  Service  release  is  reoon- 
aended,  subject  to  the  ooraents  at  para. 6  being  actioned,  for  use  in  outside 
air  temperatures  up  to  A2®C  (existir.S  release  standard  for  this  aircraft). 
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1 .  Introduction 


Radio  Acceptance  trials  ivere  re  luired  on  the  Collins  61?T?  H.”,  S.S.B, 
installation  in  a  Carnet  Ar'3  (XI,  .4  5?)  aircral’t. 

2,  Reports 

2.1  Previous  reports 

2nd  Fart  of  Ref-ort  IIo  A/r"/S7l/2. 

2.2  Included  in  this  report 

As  shown  above  in  para.  1 . 

2.5  Reports  to  follow. 

Nil. 

3.  ARI  2V)90  Collins  6l8T3  H.F.  - 

3 . 1  Details  of  the  installation 

The  transmitter  receiver,  Collins  6l8T3  and  mounting  type  390  were 
mounted  behind  the  left  hand  seat  in  the  rear  cockpit  in  the  space  vacated  by 
the  ARI  18032  Transmitter/receiver, 

The  Controller,  Collins  type  714/^3,  was  mounted  in  the  rear 
cockpit  in  the  space  vacated  by  the  ARI  18032  controller. 

The  press  to  talk  switch  was  mounted  on  the  floor,  foot  operated, 
at  each  seat. 

The  microphone  amplifier  type  UA.600  was  mounted  on  the  underside 
of  the  shelf  sxipporting  the  Transmitter  receiver. 

The  antistatic  wire  aerial  length  of  48  feet  was  achieved  by  forming 
a  letter  W  shape  as  shown  on  figure  1 ,  The  forward  aerial  attachment  to  h 

metal  mast  approx.  22  inches  high  on  top  of  the  fuselage  was  offset  to  port  of 

the  fore  and  aft  centreline  and  was  approximately  22  inches  aft  of  the  Violet 
picture  aslmuth  pair  of  aerials. 

The  aerial  connection  to  a  termination  point  on  the  top  of  the 
fuselage  was  immediately  above  the  aeri^  tuning  unit.  The  internal  connection 
Inside  the  aircraft  was  8  inches  of  unscreened  wire. 

The  aerial  tuning  unit  was  mounted  in  the  rear  cockpit  above  the 

UHF  sets,  and  was  suspended  from  the  roof  in  a  tray  made  by  Messrs.  Faireys  Ltd. 

The  morse  keys,  part  of  the  ARI  18032  K.F,  installation  were  left  in 
their  original  position; 

3.2  Comments  on  the  installation 

F.535  Serial  No.  AE^/22  dated  21.6.62  para.  5  states  that  there 
is  no  requirement  for  morse  keys  to  be  fitted.  These  and  their  associated 
wiring  should  be  removed. 

The  silicon  diode  IN2160  in  the  AM/audio  module  CR14.  failed  on 
three  occasions  and  was  replaced  ultimately  by  a  silicon  diode  IN  643.  This  is 
a  production  modification  initiated  by  Messrs.  Collins  Ltd.,  and  steps  should 

/be  taken  to 
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be  taken  to  enaurf  tl.^>  '’ii./'.lly  Il  i:;  i,.o  lifiration 

incorporated. 


The  circlip  retainini^  A11C5  (tear  wheel  driven  by  the  servo 
motor  in  the  power  ainplifler  unit  failed  on  one  occasion.  The  circlip  was 
replaced  by  a  new  one  and  thei*e  were  no  more  failures. 

The  "Antenna  Tuner"  aerial  terminal  comprises  a  knurled  nut 
threaded  spindle  with  a  slotted  hole  in  which  a  metal  strip  is  retained. 

The  metal  stzdp  is  made  to  bear  down  on  the  stranded  wires  of  the  aerial 
connector  when  the  knurled  nut  is  screwed  down.  Initial  ti^tening  is  easily 
achieved  but  the  stranded  wires  can  move  in  the  larf^  slotted  hole  and  the 
connection  becomes  slack  after  a  period  of  use.  Frecuent  inspections  will  be 
required  to  maintain  a  good  aerial  connection. 

It  is  recommended  that  the  strands  of  the  aerial  connecting 
wire  are  contained  in  a  seamless  ferrule. 

The  "Antenna  tuning  unit"  was  unserviceable  when  examined 
after  the  aircraft  returned  from  Malta.  Collins  Radio  '  td. ,  repaired  the  unit 
and  reported  that  the  discriminator  unit  was  defective.  It  was  returned  to 
the  aircraft  and  has  since  given  satisfactory  service.  Aircrew  attention 
should  be  drawn  to  the  followii^  facts. 

A  momentary  depression  of  the  transmit  button  initiates  the 
automatic  tuning  cycle ,  half  power  is  applied  to  the  antenna  tuning  unit  which 
automatically  seeks  an  Imoedanee  match,  '^le  tuning  is  in  progress  a  note  is 
heard  in  the  earphones.  The  automatic  tuning  cycle,  on  half  pcmer,  is 
limited  to  30-50  seconds  duration  and  then  ceases. 

The  automatic  tuning  cycle  can  only  be  restaz^d  by  selecting 
a  different  frequenter,  transmitting  and  completing  a  tuning  cycle  and  then 
reseleotlng  the  original  frecueney  and  trying  again. 

Failure  to  achieve  an  impedance  match  can  be  detected  by  the 
operator  noticing  that  the  time  period  was  too  long,  but  this  Is  indecisive 
for  periods  exceeding  30  seconds.  A  positive  indication  is  given  by  the 
'TTO'  indicator  on  the  ATU.  and  numerd.  5  (painted  red)  should  not  be  exceeded 
when  the  tranamlt  button  la  prease. 

After  the  ceaaation  of  the  tuning  cycle,  rrtien  no  tuning  note 
ia  heard  in  the  earphones ^  full  power  is  applied  to  the  aerial  tuning  unit 
when  the  transmit  button  is  pressed.  If  an  iapedmnce  mmtoh  has  not  bwn 
achieved  and  an  RF  error  signal  is  present  tlien  the  antenna  tuning  unit  will 
continue  seeking  a  match.  Continuous  transmission  while  alsamtohed  will 
ultimately  result  in  the  discriminator  failing. 

Consideration  should  be  given  to  providing  a  V.S.ffR  indioator 
in  front  of  the  operator  which  will  indicate  to  him  that  an  impedance  match 
has  or  has  not  been  aohievmd.  An  Indloation  of  reflected  power  is  all  that 
is  inquired.  Instructions  should  be  issued  to  operators  not  to  transmit  when 
the  reflected  power  is  high. 

3.3  Trluif 

Aariil  Polar  Diagrams 

Aerial  pdar  diagram  trials  were  carried  out  with  the  aircraft 
flying  at  5.000  ft,  above  base  level,  radiating  on  carrier  frequsnelee  of 
2835}  6755:  11178;  15036;  18025  ko/s.  The  signal  voltages  rseeived  at  the 
terminals  of  suitable  vertioally  and  horisontally  polarised  HF  aerials  were 
aeaeured  on  a  calibrated  HF  receiver  as  the  aircraft  carried  out  orbits  at 
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35  na'.iticftl  miles  distant.  On  tivciy  change  ol'  heading  the  airorift  flaw 
with  its  vings  straight  and  level  and  ti-a:.;.  ii  ■  1  i' m  ■  ,  ■  r  ;..  i  .  ■■  :i;  ’  -  '  cnli:. 

The  polar  diagrams  obtained  are  illustrated  in  figs,  2-6. 

Range  '’apabiUty 

"^he  range  capability  of  tlie  aircraft  installation  was  checked  during 
a  fliglit  from  the  Aeroplane  and  Armament  xcerimental  Establishment  at 
Boscombe  Down  to  Malta  (1160  nautical  miles)  via  Orange  and  Naples.  Calls 
were  made  approximately  every  10  minutes  transmitting  call  sign,  position, 
flight  level,  signal  strength  and  readability. 

Orbits  .?ere  carried  out  -Tior  to  landing  at  the  intermediate 
airfields  to  refuel. 

CoBBunication  in  the  United  Kingdom  was  carried  out  by  Cove  Radio 
Station-  at  Pamborough.  The  ground  installation  comprised:-  HP  Receiver  end 
S.S.3.  Adaptor.  Racal  receiver  No.  RA17  and  R/A63:  a  Rohde  and  Schwarz 
HA  A7A  vertical  bicone  aerial  and  a  transmitter  type  X72A9  with  a  peak 
envelope  cower  of  500  watts. 

Plight  Results 

Dsytine  eom-'unication  was  checked  on  the  outbound  flight  and  night¬ 
time  communication  »as  checked  during  the  return  flight.  As  the  take-off  time 
for  the  retr.m  flight  “rom  Malta  had  to  ’■e  brought  forward,  there  was  a 
complete  darkness  path  only  on  the  last  leg  (Grange  to  U.K,).  However,  there 
was  no  difficulty  during  a  night  communication  schedule  at  Orange,  when 
several  messages  were  passed  relating  to  a  change  in  flight  plan.  The  flight 
results  are  shown  in  A:;-''n.li'c  1,  ri;.  .-i  vi  .l  .-irfr  th  an  -  rc:. !r.bilit;,-  codes 
are  as  defin-: ;  ir.  BvCPI  . 

In  general  during  the  outbound  flight  the  aircraft  signal  strength 
was  good}  a  little  difficulty  was  experienced  from  interference  but  this  was 
overoone  by  a  change  In  sideband.  The  aircraft  reported  low  signs!  strength 
for  a  period  after  taking  off  from  Orange  for  Naples  but  their  reception 
reports  improved  by  the  time  tl«y  were  abeam  Elba.  Subsequently  signal  strength 
was  good  both  mays. 

On  the  return  flight,  however,  considerable  difficulty  was  experienced 
partic'dlarly  or.  the  Malta  to  'r.V'los  '’i-p  whor.  si'-rnals  -ore  -.leak  and  only  readable 
'•iU:  iif i'io’-.l  ty  rvc-ii  ..-hc!'.  '.ir-in!.-  a  (j-v;a.lra;u  cr  Vcc  di!’''otional  aerial  (see  para. 

The  radio  Research  Station  at  Slough  reported  there  was  a  slight  drop 
in  critical  frequency  between  1 300  and  1A00Z  on  the  iSth  but  that  no  abncmal 
effects  should  have  been  noticed  on  this  path.  During  the  Naples  to  Orange 
leg  communicetion  was  only  maintained  by  using  the  Vee  aerial  at  Cove  until 
the  aircraft  was  about  10  miles  South  of  Elba  when  it  was  possible  to  revert 
to  the  Bleone  aerial.  Signal  stren  th  was  then  astisfactozy  AA/A  until  the 
aircraft  landed  at  Orange.  The  last  leg  Orange  to  Thomey  Islar^  waa 
satisfactory  A/d/A  until  s  change  of  frequency  from  6755  to  3860Jce/s  waa 
made  at  47  50N  00  4CE.  Thereafter  seveze interference  from  a  f.s.k.  station 
made  rsceptlon  very  difficult  and  at  times  imossible.  ^  signal  stzvngth 
of  this  interferenoe  was  in  the  order  at  280/300  pV  azid  bonsldsrably  in 
excess  of  the  alroraft's  signal  strength.  Change  of  sideband  could  effect 
no  reduction  of  this  interference, 

3 A  RF  Impedance  Heasiawments 

RF  impedance  measvuvments  were  'made  iulng  an  "Indicator  S'r^"  XI 351 3 
manufactured  by  Standard  Telephone  and  Cables  T.td, ,  refez«nce  79-LRU*A8B« 

/Checks  were 
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CheekB  were  Bade  while  the  aircraft  stood  on  the  ground  and  again 
when  airborne  and  the  results  are  shown  below. 

^Vhen  overseas  bad  Bismatches  were  detected  when  using  frequencies 
1117Sj  15036?  1323l^,  and  even  though  the  observer  reseleeted  frequencies 

several  tiaes  an  liqprovement  could  not  be  effected.  See  para.  3>2.5> 

These  results  were  satisfactory  while  the  tuning  unit  was  serviceable 
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3.5  Teacerature  BeasurSBents 

Temperature  Instruasntation  was  Installed  to  asasure  the  aabient 
air  temierature  at  the  blower  inlet  to  the  Trananitter  receiver  and 
iBMsdlaAely  below  the  Aerial  tuning  unit.  MeaaureBsnts  were  recorded  on  the 
overseas  trip  with  the  following  results. 


Between  the  period  0855  to  1130  hrs  the  Transsitter  teaperaturs 
did  not  exceed  22^C  and  the  ATU  tenrerature  did  not  exceed  20*’c. 


Betwaen  the  period  1205  to  1405^hrs  the  aiaiaua  teaperature 
asasured  at  the  traasaittar  and  ATU  was  8°C  and  0**C  idieB  flying  at  18,000  ft. 
These  temperatures  rose  to  25  v  at  each  aaaauring  poaitiaB  when  fljiag  at 
3,100  ft.  at  the  end  of  the  period. 


Between  the  period  159Q  td  I710^hrs  the  aaxlBUi  temperature 
asasured  at  each  position  was  30'’c  and  2e  C  at  I6OO  hrs  when  flying  at  8,000  ft. 
At  the  end  of  the  journey  at  I7l0  hrs,,  when  flying  at  10,000  ft.  the 
te^wratures  had  dropped  to  l6°C  and  10”C. 

/1 8.7.62  ... 
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16.?. 6?  >‘alta  to  fiarles 

Between  the  pe,'iod  1%'"'  to  U 50  hrs  tte  maximum  temperatures 
measured  were  obtained  at  the  leginning  of  the  trip  -vhen  flying  at  8,000  ft., 
were  30°C  and  ?0“C  respeetivel;/, 

13.7.62  Naples  to  Orange 

Prom  N«)1c8  to  Orangf,  at  1 ,60C  ft.,  wtien  tte  temperatures  measured 
were  32  c  and  30^  resoeeti vely.  These  temreratures  rose  to  3B"C  and 
after  approximately  3  hours. 

19.7.62  Orange  to  I'acles 

Between  the  period  2020  to  2145  hrs  the  teiqwratures  stabilised 
about  2a®C  and  25®C. 

These  results  were  satisfactory. 

U,  ABl  18120  -  Violet  Picture 

4.1  Details  of  the  installation 

The  HP  Aerial  and  Aerial  post  were  asymmetrically  mounted  approxi¬ 
mately  20  inches  forward  end  to  port  of  the  Violet  Picture  asimuth  pair  of 
aerials.  Pig.  1  refers, 

4.2  Comments  on  the  installation 

RAE  specif ieatioo  Ho.  S'XAHSP.3393  entitled  Technical  Requirements 
for  Aerial  System  for  UK?  Homing  Scuipment  states  at  para.  1.2.1  "that  no 
aerial  located  asymmetrically  shall  be  nearer  than  3  feet”. 

4.3  Flight  Trials 

Plil^t  trials  were  carried  omt  to  determine  whether  ary  deterioration 
of  Homing  perfornance  had  been  introduced  by  the  close  proximity  of  the  HP 
aerial  post. 

Anomalous  homing  indications  were  obtained  when  using  the  Violet 
Picture  on  frequencies  of  235*'250  mc/s.,  on  maxlmun  sensitivity,  when  flying 
at  4,000  ft.,  and  resulted  in  the  aircraft  circling  the  beacon  at  apprcadiately 
6  miles  radius.  This  did  not  occur  «d>en  using  minimum  sensitivity  setting* 

The  honing  indications,  using  frequencies  Above  250  nc/s.,  on  maxinun 
sensitivity  idwn  flying  at  4,00C  ft.,  were  good. 

The  indications  were  sensible  and  resulted  in  good  homings,  on 
minimum  and  maximum  sensitivity,  using  frecueneies  236.1;  395.5;  3^.8  mo/s, 

when  flying  at  2,500  ft. 

5.  Comoatibilitv  Trials 

5*1  The  airoraft  Installation  comprised 


(•) 

ATS.  2CP 

(b) 

ARI  5685 

Blue  Silk 

(o) 

ARI  18107/1 

Taoan 

(«) 

A81  5378 

Altimeter  Mk.  5 

Ae) 
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(0 

An 

lSl2i/l 

UHF  (Dual  in5tal''ation  with  U  aerials) 

(f) 

ART 

iSl’O 

Violet  Picture 

(«> 

ART28 

(h) 

ABI 

58te 

IFF  10 

(J) 

APX7.  IFF  interrogator  (inoperative) 

(k) 

Intercom  System 

(1) 

ART 

23090 

Collins  6l0r.  HP  3SB. 

(m) 

De-ielng  equipment. 

5.2  Eauipaent  functioning  checks 


HF.  SSB 

Eculpaent  Used 

Comae  irts 

1. 

FISQ.  leo/s  J[|FON  Aerial  switched 

Observations  aads  on 

IFF  Oround  Station 
revealed  no  Interferenoe 
on  the  Interrogated 

reply. 

' 

A.l'. 

l]SB  4  LSB 
Trananitting 

10900  ♦  5 
13625  " 
18166 

'IO9O  nc/s. 

as  above 
Reoelwlng. 

10300  ♦  5 
12875  “ 
17166 
25750 

.IFF  OK.  Aerial  switebed 
to  Flight. 

1030  ae/s. 

No  report  at  Inter¬ 
ference  from  IFF  when 
listening  on  HF. 

as  above. 

23700 

TACAK  OH 

nil  Interfarenoe  froa 

Tranaaittlng 

19750  ♦  5 

IA812 

11850 

channel  98: 

tranaaittlng  1122  ac/s 
reoeiving  1185  nc/s 

KF  tranamisalons  with 
Taoan  on  channel  98. 

as  above. 
hsoaiTing 

2aA60  • 
18716  ♦  5 
tW57” 
12A77 
11220 

TACAH  ON 
as  above. 

nil  Interfsreiwe. 

* 

as  above 

Beoeiwing. 

2-2A  ao/s 
in  2  mo/a 

steps. 

Blue  Silk  On 

nil  interftrenoea 

as  above 

2-2A  no/s 

nil  Interferenoe. 

Trananittleg 

la  2  ao/s 
atepa. 

aa  dbove 

9.5  to 

tnF  OK  .  both  aets 

• 

Bsoaitrlng. 

'12  ao/s 
:  in  ,5  ae/s 

steps: 

19  ne/s 
,15  ao/a 

Ho  ao/a  and  4  AE'a 

380  ao/a 

300  ao/s 

nil  interfarenoe. 

nil 

_  . 

Tto  Otf'lelac  •quipwat  wm  used  during  the  trials  end  apart  froa  a  loud 
lioel  for  10  eseeiids  on  eoe  oeeaaion,  had  no  adrerse  effoot  on  the  RF 
petfe 


/5.3 


VI' 


m 
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5.3  H7  to  ARTgS  and  APS 20? 

The  aircraft  was  sent  to  Culdrose  where  a  skilled  l^aval  observer 
functioned  the  ART28  and  APS20P  together  with  the  HP  S5B,  His  report  is 
appended  belcw. 


Report  on  Operation  of  APS.20F  and  ART28 
t oeetfer  ^th‘  as  f  Itied^  in 

Three  sorties  were  flown  altogether  giving  a  total  operating  tine  of 
2:00  hrs.  The  purpose  being  to  see  whether  operation  of  the  H?  Radio  had 
any  adverse  ef  ect  on  the  operation  or  performance  of  AFS.2QP  Search  Radar. 

During  the  first  sortie  of  July  13  all  eculpaent  (except  AN-ART28)  was 
switched  on  and  i^tproxlmately  25-30  random  frequencies  were  wozdced.  All 
APS-20  facilities  were  operated  (i.e.high  and  low  PRF, Tilt.  Sector  Scan  etc.) 
and  aircraft  were  detected  and  tracked  at  range  with  no  diminution  of 
performanee  or  unusual  interference  on  the  indicators. 

During  the  second  sortie  on  the  sane  di^,  with  all  equipment  switched 
again,  Culdrose  Terminal  was  worked  using  ART-28.  Again  random  frequencies 
were  chosen  plus  several  around  15  mo/s  ap'^rox.  half  the  I.P.  of  APS.2QF.). 

Wo  effect  on  the  sereen  or  differenee  in  the  normal  performanee  of  the 
relay  was  observed. 

The  last  sortie  in  November  1962  was  used  to  concentrate  on  frequencies 
either  approaching,  or  eilse  fractions  of  the  APS. 29 17  of  30  mo/s.  Once  again 
no  adverse  effect  on  the  performanoe  or  appearance  of  the  radar  picture  was 
observed. 


23&SL.  it  seems  does  tte  Aire.20  interfew  wl^  tto  H.F.  as  froaueneies 
approackAns  mc/s  ye  selected;  that  is.  from  29.26  mc/s  upwards  a  nsrsk 
oraoKle  or  'mush'  noise  occurs  and  its  volume/intensity  incresses  with  each 
increase  in  frequency  to  the  top  of  the  range. 


6.  Conclusions  and  Hecowmendatlons 


The  installation  is  satisfactory  and  service  release  is  rsooameaded 
provided  the  comments  on  the  installation  at  para.  3.2  are  noted  and  remedial 
action  taken. 


The  comments  at  para.  3.2,5  should  be  brought  to  the  notice  of  enn 
members  using  the  equipment. 

The  comments  at  para.  A. 3  should  be  brought  to  the  notice  of  crew 
members  using  Violet  picture. 

The  temperature  results  show  that  the  equipment  should  operate 
satisfactorily  witUn  the  existing  C.A.  release  clearance,  which  is  for  use 
19  to  an  OAT  of  42  C. 
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»sak  and  at  tines  scarcely  pereeptsble,  during  this 
18.7.62  Nsnles-OraMe  ! 


Ji/C  asked  permis* 
,sion  to  olose-doen 
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I* Quadrant  aerial 


leg. 
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Signal  strength  and  readability  codes  as  defined  in  BJCP2, 


Signal  strength  i  -  scarcely  perceptible 

2  -  eeak 

3  -  fairly  good 
L  -  good 

5  -  very  good 


Readability  1  -  unreadable 

2  -  readable  now  and  then 

3  •  readable  with  difficulty 
U  -  readable 

5  •  perfectly  readable. 
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